Abstract. The main aim of this research was to investigate how the concentration of mineral aggregate influences the technological properties of concrete mixture such as: slump, flow characteristics and air content, as well as the density of concrete mixture. To sum up, 18 concrete mixture compositions were casted. First six compositions were casted in order to establish the dependence between the ratio of fine aggregate (sand fraction: 0/1 and 0/4) and the technological properties of fresh concrete mixture. Another six compositions were casted in order to investigate the link between course aggregate (gravel, fraction 4/16) concentration and the concrete mixture's technological properties. The last six mixtures were casted in order to test how the amount of fine particles (not exceeding 0.25 mm in diameter) influences the concrete mixture's technological properties. 
Introduction
The easiest way to increase the workability of concrete mixture is to add extra water. However, the higher w/c ration is, the worse the final properties of the concrete will be. Therefore there are a lot of incentives to improve the workability while keeping the w/c as low as possible or at least at a steady value. This brings us to the aggregates. The workability of concrete mixture could be affected either by the shape and surface texture of the individual particles or the size distribution or grading of the aggregate particles. Round, smooth particles give the best workability, because particles with sharp corners tend to interfere with each other as the concrete flows. The grading of the aggregate determines how efficiently the particles pack together. More distributed in terms of size the aggregate`s particles are, less space between them will be (Thomas, Jennings 2004) . Researchers (Burhan, Alshahwany 2010) conducted the test by replacing the sand by 10-50% with the limestone filler. The particles of limestone are much finer compared with the sand and therefore the slump of concrete mixture decreased from 110 mm (reference concrete composition, 0% of limestone filler) to 30 mm (50% of limestone filler). On the other hand, researchers (Uğurlu, Topçu 2003) stressed out that the addition of 7-10% of mineral filler to fine aggregate (0-2 mm) improved the properties of concrete such as: compressive strength and flexural strength. Slump -is one of the most important technological properties of conventional concrete mixture. The relation between technological property (slump) and rheological property (yield stress) of concrete mixture was provided by Wallevik (2006) (Eq. (1)).
where: S -concrete mixture slump, mm; t 0 -yield stress of concrete mixture, Pa · s; r -density of concrete mixture, kg/m 3 . According to the firstequation, it is obvious that by increasing yield stress, slump value of concrete mixture decreases.
It was stated by Skripkiūnas (2006) that if the concentration of coarse aggregate increases, the yield stress of concrete mixture decreases proportionally.
Many researchers (Ferraris et al. 2001; Zhang, Han 2000; Hu, Wang 2011; Banfill 2011 ) have discussed how the aggregates of concrete mixture affect concrete rheological properties, but only a few discussed how the concentration of main constituent materials affects it.
Uysal (2012) Researchers ) conducted a test measuring influence of the granulometry of coarse aggregate on the properties of concrete mixture. They tested a concrete mixture with two different sizes of coarse aggregate (gravel, fraction: 4/8 and 8/16). Researchers came up with the result that by increasing the concentration of 8/16 aggregate and at the same time decreasing 4/8 aggregate (inner-concentration was not changed), yield stress of concrete mixture increased. According to the Eq. (1), if the yield stress increases, the slump rate decreases.
Authors of this article would like to pay attention to the in situ contractors that are casting concrete. The article provides information about how the mixture's technological parameters change in accordance to different concentration of aggregates and fine particles. Researchers conducted a test regarding the influence of sand particles size and concentration. The results showed that the plastic viscosity of concrete mixture increases using fine aggregate with bigger fraction. Plastic viscosity of concrete mixture was 20 Pa•s by using sand (fraction 0/1) as fine aggregate, on the other hand, when different fraction sand (0/4) was used, plastic viscosity was 55 Pa · s.
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The aim of this research is to establish how do the technological parameters (slump, flow characteristics, air content and density of concrete mixture) change in accordance to different fine aggregate (sand, fraction 0/1 and 0/4) inter-concentration, coarse aggregate (gravel, fraction 4/16) concentration and the amount of fine particles (not exceeding 0.25 mm).
Methods and materials of the research
JSC "Akmenes cementas" (Lithuania) Portland cement CEM II/A-LL 42.5 R (MA)(A) was used for the test (Table 1) . Kvesu quarry sand fr. 0/1 with bulk density 1521 kg/m 3 with fineness module 3.0 and sand fr. 0/4 with bulk density 1711 kg/m 3 with fineness module 2.6 was used for fine aggregate. Gravel fr. 4/16 with bulk density 1657 kg/m 3 was used for coarse aggregate. Granuliometric composition of aggregate is presented in Table 2 . Plasticizing admixture based on policarboxile polymers Glenium SKY 628 (BASF Construction Chemicals Italia Spa) was used with density of solution 1.06 g/ml. The total dosage of admixture was 1.2% of cement.
During the research, dry aggregates were used for concrete mixtures. Cement and aggregates were dosed by weight while water and chemical admixture were dosed by volume. Chemical admixtures in the form of solutions were mixed with water and used in preparation of concrete mixtures. Concrete mixtures were mixed for 3 minutes in the laboratory in forced type concrete mixers.
The consistency 
Research results

The influence of fine aggregate (sand, fraction 0/1) quantity to the technological properties of concrete mixture
Concrete mixture composition combined two fractions of fine aggregate: sand 0/1 and 0/4. In order to evaluate the influence of fine aggregate -sand (fraction 0/1) quantity to the technological properties of concrete mixture, the quantity of sand (fraction 0/1) was increased while the quantity of sand (fraction 0/4) was decreased. The quantity of sand (fraction 0/1) was changed from 11 to 36% according to mass in respect to total fine aggregates quantity. The compositions of concrete mixtures (BA1) used in this research are presented in Table 3 .
As shown in Figure 1 , with the increased quantity of sand (fraction 0/1) from 11 to 36%, the slump of concrete mixture decreased from S4 to S3 class, according to LST EN 12350-2:2009 standard. The concrete mixture's consistency (flow table test) decreased from F4 to F3 class, according to LST EN 12350-5:2009 standard. To sum up, the slump of concrete mixture is reduced about 1.3 times and the consistency according to flow table test is reduced about 1.1 times. If the quantity of fine aggregate is increased, surface area is increased as well. In order to keep the mixture's consistency at the same level, the liquid phase must be increased. The highest values of concrete mixture slump (~210 mm) and flow table test (~540 mm) were obtained with the usage of 16% of 0/1 fraction sand. Density and air content values of concrete mixtures in respect to the quantity of sand (fraction 0/1) are given in the Figure 2 . As shown in Figure 2 , the density of concrete mixture is decreased if the quantity of fine aggregate (sand, fraction 0/1) is increased from 11 to 36%. On the other hand, the air content is increased. The density of concrete mixture varied from 2390 kg/m 3 to 2320 kg/m 3 , while air content varied from 3.8 to 4.9%. The lowest air content rate (3.8%) is obtained with the highest density of concrete mixture (2390 kg/m 3 ).
It is obvious, that by gradually replacing the fine aggregate (sand, fraction 0/4 and fine module FM = 3.0) with fine aggregate (sand, fraction 0/1 and fine module FM = 2.6) the air content of concrete mixture is increased and the density of concrete mixture is decreased.
The influence of course aggregate (gravel, fraction 4/16) quantity on the technological properties of concrete mixture
This laboratory test was based on changing ratio between fine (sand with fractions 0/1 and 0/4) and coarse (gravel, fraction 4/16) aggregates. The concentration (quantity) of coarse aggregate was increased from 22 to 84% in respect to total aggregate's quantity, while at the same time fine aggregate's concentration was decreased. It must be noted, that the inner ratio between fine aggregate (fraction 0/1 and 0/4) was always at the level of 33% and 67% respectively. The compositions of concrete mixtures (BA2) used in this research are presented in Table 4 .
As shown in Figure 3 , the consistency of concrete mixture measured by slump increased from S1 to S5, according to LST EN 12350-2 standard, and measured by flow table test increased from F1 to F5 according to LST EN 12350-5 standard. The quantity of coarse aggregate was increased from 22 to 82% in respect to total aggregate's amount. The consistency of concrete mixture measured by slump increased about 28 times and measured by flow table test increased about 1.9 times.
It is obvious that the amount of coarse aggregate has the biggest influence on concrete mixture's slump rate. It must be noted, that if the quantity of gravel inside the mixture is increased, the total surface area of aggregates is decreased and therefore the liquid phase required for moistening the aggregate surface decreased as well. The highest slump (270-280 mm) and flow Figure 4 , the density of concrete mixture is increased from 2130 to 2420 kg/m 3 while the quantity of coarse aggregate (gravel, fraction 4/16) is increased from 22 to 82%. On the other hand, the air content decreased from 5.5 to 0.9%. It must be noted that if the coarse aggregate's concentration is 32%, the air content is increased from 5.5 to 6.2%.
The further increase of coarse aggregate resulted in noticeable decrease of air content.
The influence of fine particles (not exceeding 0.25 mm) quantity to the technological properties of concrete mixture
The total quantity of fine particles combined particles from sand and cement with the certain diameter. In order to investigate the influence of fine particles (not exceeding 0.25 mm) quantity to the technological properties of concrete mixture, the amount of cement was increased. The quantity of fine aggregate (sand, fraction 0/1 and 0/4) was decreased respectively. It must be noted that the concentration of fine aggregate (fraction 0/1) was 33% and the concentration of fine aggregate (fraction 0/4) was 67%. The concentration of coarse aggregate (gravel, fraction 4/16) was 52%. The quantity of fine particles was changed from 225 to 512 kg to one cubic meter of concrete mixture. The quantity of plasticizing admixture was 3.96 liters to one cubic meter of concrete mixture. The compositions of concrete mixtures (BA3) used in this research are presented in Table 5 .
The consistency by slump and flow table tests of the concrete mixtures in respect to the amount of fine particles is shown in Figure 5 .
As shown in Figure 5 , the increase of fine particles (not exceeding 0.25 mm) quantity from 225 to 512 kg to one cubic meter of concrete mixture resulted in change of slump from 20 to 220 mm and of flow table test rate from 370 to 540 mm. The consistency of concrete mixture measured by slump changed from S1 and by flow table test -from F2 to F4. The slump of concrete mixture increased around 11 times while the quantity of fine particles increased from 225 to 417 kg to one cubic meter of concrete mixture. The further increase of fine particles over the 417 kg resulted in reduced slump from S5 to S4. The consistency of concrete mixture was also influenced by plasticizing admixture quantity. During the research, the quantity of plasticizing admixture was kept constant. With the minimum amount of cement (180 kg to 1 m 3 of con- crete mixture), the quantity of plasticizing admixture was 2.2%. Further increase of cement quantity resulted in the reduction of plasticizing admixture. Density and air content values of concrete mixtures in respect to the quantity of fine particles are given in Figure 6 . As shown in Figure 6 , the increase of fine particles quantity from 225 to 512 kg to 1m 3 of concrete mixture resulted in the increase of mixture's density from 2260 to 2390 kg/m 3 . The air content varied between 2.4 and 3.6%. The lowest density of concrete mixture (2260 kg/m 3 ) was obtained when the quantity of fine particles was 273 kg to 1 m 3 of concrete mixture.
The further increase of fine particles quantity to 512 kg resulted in the increase of concrete mixture density by 1.06 times. The lowest rate of air content (2.4%) is obtained when the fine particles quantity was 225 kg to 1 m 3 of concrete mixture. The further increase of fine particles over the 512 kg resulted in air content increase from 2.8 to 3.6%.
Conclusions
1. The change of fine aggregate (sand, fraction 0/1) concentration from 11 to 36% in respect to total amount of aggregates resulted in reduction of concrete mixture slump and flow table test rate from S4 to S3 and from F4 to F3 respectively. It must be noted that the finer the sand is, the higher air content rate and the lower density of concrete mixture is obtained. 2. The increase of coarse aggregate (gravel, fraction 4/16) concentration from 22 to 82% resulted in bigger consistency measured by slump and flow from S1 to S5 and from F1 to F6 respectively. The air content of concrete mixture reduced significantly (about 6.9 times). On the other hand, the density of concrete mixture increased about 1.1 times. 3. The change of fine particles (not exceeding 0.25 mm) quantity from 225 to 512 kg to 1 m 3 concrete mixture resulted in alteration of mixture slump and flow table rate from S1 to S5 and from F2 to F4 respectively. The density of concrete mixture increased 1.06 times. What is more, the air content increased 1.5 times.
